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SUBJHCT:  Fimel Report of Teflon Bearing Projeot, Task NOPY-R08-1-77-81

NEPRRENCE: (&) Progress Repori of Teflon Bearing Project (Task MOPI-.

Re8-1-77-51) Materials Report No. 18, of 20 Jume 1951

(v) Progress reports of 21 December 1951; 85 Amne 1932;
and 25 Decewber 19B8 )

(o) NOPI Meworandum for File 10-51.%(M) Report of Conferease
with W. B. insinger at NOPI, 10 Ovtober 1${f1

(d) BuOrd 14r ReSL-WAliims to 0O NOPY of 2 June 1958,
reporting confirence between J. G. Weir end W. B. Rusinger

PURPOSK:

Al

The purpose of the subject project has been set feorth im reference
(s) which, with this report, comstitutes s complete report of the work
denra and resulis abtained.

SUMMARY ;

Qontinued work has supported and finslised the findings reported in
refercicos (s). Analyses of ocurreat literuture reperting sweeess with
Tefion bearings has alwye revealed that the repert did not apply to instru-
ment hearing applications whieh oarry siriagent requirements of low torque,
vide temperature range of cperetion, and mimuts redial clearamets. Indi-
cations that continwed investigatiens eould leed te swesess thruugh leag
range desic research have been moted, Im that this entire progrea s
beon predicated on & direot application basis, suokh long renge programe .
are preclwded. Sapphire bearings preved unsetisfactory hecauss of ehipping
and fretting eorresion,

COMCLUSIONS AWD RRCOMMENDATIONS :

1. Teflen bearings are not suitadle for instrument bearing spplications
in their present -hto of development.

8. Sepphire dearings, as sketohed in referemes (a), are subjess to
frietion oxidation of thé shaft and ehiﬁm of the sapphire vhare vibrasion
is présent, and should not be used as & ball bearing subatitute.

3. Yor bearing life abeve 800 howrs, diametrical slearanes ulwuld e in
the order of 0.0018 to 0.0080 inoiu. sentinuous operating speed should
b less than 1000 RPM, bearing load should be usder 10 psi em the pro-,
Jooted area, and permissible torque should de over 18 gram .omhlton.

4. Any comtinuation of 4his progrem should be preceded with basie
researoh on the iwpregmatien of porous metal wairices with Teflon. Sush

& progras should start with the developmant of & suitadle mairix whioh

has the following propersies or sharsoteristies: (1) A soeffieient of
Ahermal expansion which squals that ef the shaft material en vhioh 4he
bearing is 40 operste. (8) Peresity so comtrolled thad the fimal bearing
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sufface 'will be comprised of 40 o €0 peroent Teflen, balanss wetal,

(3) Neohaniosl strength suffioient ¢ carry the reguired bsaring loed.
(4) High thermel oondustivity., Omos & suiteble matriz hes been dévelopsd,
then consideradle research related to lmpregnatien will be requirsd to .
develop & tdohnique ¥hat will sompletely £ill the veids with Teflon inter-
looked muffioiently to retain it in the "peekets” and still sxpesed suffi-
oiently %o effect lubrisation. This phiss weuld becews quite iuvelved

in various dispersing mediums, weiting agents, baking sonditiens, ohares-
toristios of the suspended Teflon, eto, These phasen sheuld thea be
followed with machining ressarch io develop the techniywe %0 mashine Ve
heterogenceus mixture of soft plastio and herd mcial.

5. Yurther work on vaouum deposited and subsequently oxidised metal
filme is alse of & leng reage and Yasio reseirch mature. This ghcdaiges
could be well werth censideration in many fields of iis ewn. . As applied
to Teflon bearings, 1ts mest evident valus stems frem the peasibilisy of
using & vacuum deposited film as an exidation preventative or pessidly
an enti siexe troatmeat te be applicd to the perows metal matrix.

DETATLS:

1. Ceninwed reviev of current commeroial literature his revesled several
aLTom or reperts of suosessful application of Teflen bearings. Careful
study of thess notatiens always shews that the applisatien vas stringent
Slan for instrumant usage. In gemeral the terque limitatioms | Mghear
and almost uwmiversally tie temperature renge of operatisn was very marrev.

A distinct advantage listed vas the freedom frem siesure or galiing.

2. Sapphire bLearings iz skstehed in referemce (a) vere eemstrusted,

mounted in & size 1 synchre, and tested by eperating the symohre sleetri-
oally. In that tests o o dynemomster hed shewn hard ohromiwe plated

shafts were superior 4o sther materials, adapter slesves vers se egustrwoted.
Ohipping of the sapphire and ‘fristien sxidation ef the ehromimm shaft sur-
fa00 were so prgnounced in & shert time that it wis deemed imadvisable

%o eentirue this 1ime of investigation. . Q

3. Ssversl seis of couposite metal-Teflen bearings were made te fit a

Bolid metal wook-up of & samll 400 oyele synchre vhieh was mechamieally
driven at 1500 RPM fer $est. Repented failures frem esoessive redial shake
(ever 0.0004 inches) in less than 100 hours of running was sonsidered suffi-
clent reason to discentinue the testing. Frowm thess failures without &
single success, the theory of impregnated poreus metal was soneeived.

4. Work done on impregnated porous metal bearings has been deseribad in

reforencs (a). Analyses of ths fallures of those aitempts have indicated
o 1
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